TESTING BIOREMEDIATION IN THE FIELD

Remediation of Subsurface Material at the Denver Site

Water in the monitoring wells and the recirculation well con-
tained low concentrations of contaminants by March 1992. Active
remediation was terminated, and the site entered a period of
postremediation monitoring.

In June 1992 core samples were taken from the aquifer to deter-
mine the extent of hydrocarbon contamination remaining and whether
a plume of contamination could return once active remediation ceased.
The site was cored along a transect downgradient of the release. The
transect extended laterally from clean material, through part of the
spill, into clean material on the other side. In each borehole, continu-
ous cores extended vertically from clean material above the spill,
through the spill, to clean material below. The cores were extracted
and analyzed for total petroleum hydrocarbons and for the concen-
trations of individual BTEX compounds.

The relationships between the land surface, the water table, the
region containing hydrocarbons, and the bedrock are presented in
Figure 8. Significant amounts of hydrocarbons remain within a nar-
row interval, approximately 0.6 m thick, near the water table. The
total saturated thickness of the aquifer was approximately 6 m. At
the time of sampling the elevation of the water table was 1610 m
(5280.5 ft) above mean sea level, and all the hydrocarbons were be-
low the water table.

The highest concentrations of hydrocarbons at the Denver site
were obtained in samples from the borehole (D) closest to the work
pit. Table 3 presents the vertical distribution of BTEX compounds
and total petroleum hydrocarbons (TPH) in borehole D. The material
in the interior of the spill had higher proportions of BTEX compounds.
Table 4 makes the same comparison at the most contaminated depth
interval along the transect. Material closer to the spill had higher
concentrations of TPH and greater relative proportions of BTEX com-
pounds.

Figure 9 plots the percentage of BTEX in the residual oil after
bioremediation against the total content of hydrocarbon. Obviously,
the materials with lower residual concentrations of hydrocarbons are
more extensively weathered.

Infiltration of hydrogen peroxide and mineral nutrients at an aviation
gasoline spill in Michigan preferentially removed BTEX compounds
from the oily-phase gasoline, leaving a total petroleum hydrocarbon
residual low in aromatic hydrocarbons (Wilson et al, in press). At
the Denver site, apparently, a cortex of material that has been physi-